Osmotic dehydration is usually employed to lower the water activity of fruits and vegetables and thus has a wide range of application in the food preservation. This study investigates the osmotic dehydration of garden egg (Solanum aethiopicum) using sodium chloride solution (NaCl) of varying concentration (20, 40 and 60 %w/w) as osmotic solutions. Different parameters such as percentage water loss (%WL), weight reduction (%WR) and solid gain (%SG) were investigated at different solution temperature (25, 35, 45, 55, and 65°C), agitation time (20, 40, 60, 80, 100, 120, 140, 160 and 180 min) and osmotic solution concentration (20, 40 and 60 %w/w) to ascertain the optimum dehydration performance of the process. The performance efficiency of the process was evaluated at different osmotic solution concentration (20, 40 and 60 %w/w) with respect to time (20-180 min) at constant temperature (40 OC). The performance efficiency of the process was also evaluated at different osmotic solution concentration (20, 40 and 60 %w/w) with respect to temperature (25, 35, 45, 55, and 65°C) at constant time (180 min). The results of this study showed that %SG and %WL increased with increase in concentration with respect to time whereby the optimum values for these parameters being 157% and 45.80% respectively were achieved at 60 %w/w osmotic solution concentration, while optimum %WR (34.70%) with respect to time was achieved at Journal of Analytical Techniques and Research 2 40 %ww osmotic solution concentration. Therefore, the order of %SG and %WL by the garden egg with respect to time was 60 > 40 > 20 %w/w. The optimum %SG, %WL and %WR were achieved at 65 oC in 60 %w/w osmotic solution with the values of 133, 53.11 and 40.10% respectively. The results from
Introduction
It has been stated that about 20-40% percent of the fruit and vegetable production in many countries of the world goes waste due to lack of proper and adequate storage system [1] . Therefore, good storage system and preservation technologies are necessary to ensure the safety, extension of shelf life and the quality of foods. Several techniques have been developed to satisfy current demands of economic preservation of food and consumer satisfaction in safety, nutritional and health aspects. Some of these techniques include: heat treatment (pasteurisation and sterilisation) [2] , Preservation by low water activity (aw) [3] , Preservation by organic acids [4] Preservation by carbon dioxide [5] and Osmotic Dehydration [6, 7] . Osmotic dehydration aims at extending life of food by removing water without phase transition according to Matuska et al [8] . The process is carried out by immersing the raw material in a hypertonic solution. Optimization of osmotic process is done in order to achieve and ascertain optimum dehydration. This optimization includes optimization of: temperature, concentration, immersion time and mass of substance. When all this parameters are optimized, different variables such as mass loss, mass transfer gain, colour change etc, can be determined [9] [10] [11] . Osmotic dehydration has been known to be one of the best and suitable methods to increase the shelf life of fruits and vegetables. This process is preferred over others due to their vitamins and minerals, colour, flavour and taste retention property [1] . Several researchers have reported the potential of this process to reduce the perishability of fruits and vegetables by reducing their high water content [1, 12, 13] . For instance, Bchir et al. [14] reported the Osmotic dehydration of pomegranate seed carried out at different temperature (30, 40 and 50 °C) in 50 °Brix sucrose, glucose and mixture of two in 50:50. The results of their study showed 46% water loss in sucrose, 37% in glucose and 41% in mixture solution after 20 min; also, increase in temperature increases the water loss. Mercali et al. [15] also worked on optimization of osmotic dehydration of banana with respect to temperature (25 -55 °C) salt (0 -10 g/100 g) and sucrose (30 - According to Okito et al [18] , eggplant is most popular in southern Nigeria particularly in Igbo land, because of both cultural and traditional importance.
In Nigeria, though there are no official figures recorded for Solanum gilo and Solanum aethiopicum production, the crop has a wide distribution as a garden crop [19] . Production of eggplant is however constrained by preservation technique, a wide range of pests and diseases reducing total production as well as production quality. This research is therefore aimed at investigating osmotic dehydration using salt solution as a possible preservation technique for garden egg.
Materials and Methods

Materials
Garden 
Osmotic solution preparation:
Osmotic solutions (50 mL) of varying concentration (20, 40 and 60% w/w) were prepared using analytical grade salt and distilled water by dissolving the appropriate amount of salt in 50 mL distilled. Where Wi and Wf are weight of the garden egg before and after drying respectively while MC is moisture content of the garden egg.
Determination of physical parameters
Experimental
The 
Results and Discussion
Physical parameters
The garden egg has a relative density (1.05 g/mL)
corresponding to that of pure water (approximately 1.00 g/mL). The percentage moisture content and solid content of the garden egg are 95.00 and 5.00%
respectively (Table 1) , which implies that the majority of the matter is composed of water (moisture). The high moisture content and low solid content could possibly account for reason the garden egg has a density corresponding to that of pure water.
It has also been shown that the larger percentage of eggplant is made up of moisture [17] .
Physical parameter Values
Density 1.05 g/mL %Moisture content 95.00 %Solid content 5.00 Table 1 : Physical parameters of the garden egg. 2 and Table 2 ), while the mean %SG is shown in The results from this study showed that the %SG during this process was highest (157%) for the solution with the highest salt concentration (60 %w/w) and higher (126%) for 40 %w/w sucrose solution than that of 20 %w/w salt solution (93%).
Effect of salt concentration and osmo-
Therefore, the order of %SG by the garden egg with The results of this study further showed that a higher concentration of salt solution would imply a higher concentration of salt particles to be fixed on the surface and in the pores of the garden egg (i.e. voids created by the osmotically removed water). Filling of air spaces with hypertonic solution of the salt may have resulted to subsequent binding of the solute to the surface of the osmotically dehydrated garden egg thereby resulting to solid gain and increased weight of the actual matter. These findings confirmed that high concentration of salt solution (>50 %w/w) is a mass transfer rate limiting parameter during osmotic dehydration process [22] . Thus, increased salt concentration has significant effect on solid gained. These results corroborate to those obtained by study on osmotic dehydration of mango slices [23] .
%Water loss:
The most important parameter to examine in osmo-dehydration process is the water loss. It is expected that during a dehydration process, water is lost. The amounts of water loss by the garden egg expressed in percentages are shown in (Figure 4 and Table 2 ), while the mean %WL is shown in (Figure 7) . The %WL for: %20 These results showed that as the osmo-dehydration time increases, the amount of %WL also increased.
This stretched that there was a linear relationship between %WL and osmo-dehydration time of the garden egg. A study by Lewicki and Pawlak [24] also showed that water loss during osmotic dehydration process increased with increase in dehydration time.
Also, as the concentration of salt increases, the %WL increases. This also showed linearity of the %WL with increased concentration of salt solution. These results were further supported by the mean values for water loss as represented in ( Figure 5 ). [25] studied the osmotic dehydration of strawberry and their results showed that as water was being loss, there was a gradual disconnection and breakdown of the tissue, with a loss of shape of cellular walls together with loss of turgor pressure during the process. The results of this study are also in line with previously reported work on osmo-dehydration of fruits by Ganjloo et al [26] .
%Weight reduction:
The results of this study ( Figure 6 and respectively. These results showed that %WR of the garden egg slices for all the concentrations (20, 40 and 60 %w/w) increases with increase in dehydration time from 20 to 120 min. This implies a linear relationship between %WR of the garden egg and osmo-dehydration time. Also, the results showed that %WR was highest (34.70%) for 40 %w/w salt solution, followed by 60 %w/w (30.10) then 20 %w/w (25%) salt solution which means that weight reduction is not linearly dependent on increase in salt concentration ( Figure 6 ). 
Effects of solution temperature on osmotic dehydration of garden egg slices
The solution temperature is also an important factor that affects SG, WL and WR. Effects Water loss, weight reduction and solid gain by the garden egg slices using osmotic solution of varying concentrations were studied at different temperature (25, 35, 45, 55 and 65 o C) for the duration of 180 min. The results are shown in (Table 3) . 
Concent
%Water loss:
The results obtained for water loss by the garden egg with respect to temperature change expressed in percentages are shown in ( Figure   8 and Table 3 ), while the mean %WL is shown in (Figure 10) (Figure 8 ). It has been shown that increase in temperature up to a certain limit is known to increase the rate of osmosis while further increase in temperature affects the semi-permeability of the cell walls and reduces the rate of osmosis [29] .
This fact could account for the reason for reduction in water loss at temperature above 55 o C in this study. The results of this study corroborates with previously reported works by Li and Ramaswamy [30] . (Figure 10 and Table 3 ). (Figure 10 ). The results corroborate to the results of Castello et al. [28] that worked on the osmotic dehydration of strawberries.
%Solid (Salt
%Weight reduction:
The amounts of water loss by the garden egg expressed in percentages are shown in ( Figure 12 and Table 3 ), while the mean %WR is shown in (Figure 13 ). The somo-dehydration process was carried out for duration of 180 min at the temperature of 25, 35, 45 and 65 o C. The %WR for: %20 w/w solution showed that %weight reduction by the garden egg slices for all the concentrations (20, 40 and 60 %w/w) increased with increase in osmo-dehydration temperature from 25 to 65 o C as shown in (Figure 12 and Table 3 ). The results therefore showed that weight reduction is temperature dependent. This result is consistent with the study reported by Katsiferis et al [31] on osmotic dehydration of unripe oranges.
Conclusion
The results from this study therefore showed that osmotic dehydration by NaCl solution could potentially reduce water activity of garden egg to promote its shelf life or could be employed as a pretreatment technique for further drying, wherefore, desalination (removal of excess salt) and rehydration of dried matter becomes a major advantage of this technique. The data from this study is an added value to the already existing information on conventional techniques for food preservation and osmotic dehydration processes. This study therefore, showed osmotic dehydration process to be a cheap, effective, alternative and beneficial technique for food preservation including garden egg most especially in rural areas.
Osmotic dehydration/impregnation kinetics of padrón pepper (Capsicum annuum L.
Longum) with sodium chloride solutions: 
